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Background: COVID-19 had a significant impact on Emergency Departments (ED) with early data suggesting an
initial decline in avoidable ED visits. However, the sustained impact over time is unclear. In this study, we ana-
lyzed ED discharges over a two-year time period after the COVID-19 pandemic began and compared it with a
control time period pre-pandemic to evaluate the difference in ED visit categories, including total, avoidable,
and unavoidable visits.
Methods: This was a retrospective, cross-sectional study assessing the distribution of visits with ED discharges
from twohospitalswithin a health systemover a three-year time period (1/1/2019–12/31/2021). Visitswere cat-
egorized using the expanded NYU-EDA algorithm modified to include COVID-19-related visits. Categories in-
cluded: Emergent - Not Preventable/Avoidable, Emergent – Preventable/Avoidable, Emergent - Primary Care
Treatable, Non-Emergent, Mental Health, Alcohol, Substance Abuse, Injury, and COVID-19. Chi-square testing
was conducted to investigate differences within the time period before COVID-19 (1/1/2019–12/31/2019) and
both initial (1/1/2020–12/31/2020) and delayed (1/1/2021–12/31/2021) COVID-19 time frames and ED visit cat-
egories, as well as post hoc testing using Fisher's exact tests with Bonferroni correction. ANOVA with post hoc
Bonferroni testing was used to determine differences based on daily census for each ED visit category.
Results: A total of 228,010 ED discharges (Hospital #1 = 126,858; Hospital #2 = 101,152) met our inclusion
criteria over the three-year period. There was a significant difference in the distribution of NYU-EDA categories
between the two time periods (pre-COVID-19 versus during COVID-19) for the combined hospitals (p <
0.001), Hospital #1 (p < 0.001), and Hospital #2 (p < 0.001). When examining daily ED discharges, there was
a decline in all categories from 2019 to 2020 except for “Emergent - Not Preventable/Avoidable”which remained
stable and “Substance Abuse” which increased. From 2020 to 2021, there were no differences in ED avoidable
visits. However, there were increases in discharged visits related to “Injuries”, “Alcohol”, and “Mental health”
and a decrease in “COVID-19”.
Conclusion: Our study identified a sustained decline in discharged avoidable ED visits during the two years fol-
lowing the beginning of the COVID-19 pandemic, which was partially offset by the increase in COVID-19 visits.
Thiswork can help inform ED and healthcare systems in resource allocation, hospital staffing, and financial plan-
ning during future COVID-19 resurgences and pandemics.
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1. Introduction

The coronavirus disease of 2019 (COVID-19) had a profound impact
on healthcare systems worldwide [1]. As of December 2022, there have
been 655million cases worldwide with over 6.6 million deaths [2]. This
has led to a large influx of patients presenting to hospitals with initial
and delayed sequelae of COVID-19. However, this was counterbalanced
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by state and local initiatives, such as stay-at-home orders and emphasis
on outpatient testing, as well as hospital-based efforts to conserve re-
sources for the critically ill patients (e.g., cancellation of elective proce-
dures) [3]. Moreover, patients may have feared potential exposure to
COVID-19, prompting them to avoid necessary medical care [4].

The Emergency Department (ED) is often at the front lines, serving
as a primary point of entry for patients with acute conditions and
those being admitted to the hospital, as well as a safety net for individ-
uals with limited access to outpatient care. While this serves a critical
role for society, increasing volumes and length-of-stay can tax already
limited resources [5]. Studies conducted prior to COVID-19 have re-
ported that approximately one-third of all ED visits are non-urgent or
avoidable, wherein a patient could be evaluated and treated outside
the ED setting (e.g., physician's office, retail clinic, urgent care, virtual
care) [6]. In fact, one study reported that seeking care outside of the
ED in these settings could save approximately $4.4 billion in healthcare
costs per year [7].

Early data on COVID-19 demonstrated an acute reduction in total ED
visits [8-12]. This declinewasmost notable for non-urgent visits [13,14].
However, these datawere primarily limited to early in the pandemic pe-
riod, with limited understanding of the impact on avoidable ED visits
over time. This is particularly relevant given the increased understand-
ing of COVID-19, changes in public health measures, and access to vac-
cination. As such, there is a need to better understand the trend in both
avoidable and unavoidable ED visits over a longer time period in order
to inform stakeholders and healthcare policymakers when developing
interventions to reduce avoidable ED visits and improve the efficiency
of care during COVID-19 and beyond.

In this study,we sought to analyze ED discharges for a two-year time
period after the COVID-19 pandemic began and compare it with a con-
trol timeperiod pre-pandemic to evaluate the initial (January toDecem-
ber 2020) and delayed (January to December 2021) impact on total,
avoidable, and unavoidable ED visits across two hospitals in a single
health system.

2. Methods

This was a retrospective, cross-sectional study assessing the distri-
bution of ED discharges across two hospitals in a health systemwith ar-
rival dates between January 1, 2019 to December 31, 2021.We followed
best practices in observational research and adhered to the Strengthen-
ing the Reporting of Observational Studies in Epidemiology guidelines
[15]. The study was conducted using data from two separate hospitals
Fig. 1. Schematic diagram of NYU-EDA model. Adapted from
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in Illinois. Hospital #1 (Rush University Medical Center [RUMC]) is a
707-bed urban tertiary care hospital in Chicago, IL with an annual ED
volumeof 70,000 patients per year. Hospital #2 (RushOak ParkHospital
[ROPH]) is an 87-bed urban primary hospital in Oak Park, IL with an
annual ED volume of 50,000 patients per year. Both hospitals have an
established, shared enterprise data warehouse (EDW), which is man-
aged by Rush. The EDW is maintained as a long-term data mart for pa-
tient medical, financial, and administrative data. This single source
EDW supports all clinical, research, and operational data needs for the
organization. The Rush University Medical Center institutional review
board evaluated this project and approved it with a waiver of informed
consent. There was no funding for this study.

This study utilized data for all patients who were discharged from
the ED. Patients of all ageswere included. The urgency of a visit was cat-
egorized using the New York University Emergency Department Algo-
rithm (NYU-EDA) [16-18], and was modified to include a breakout for
COVID-19 related visits. The NYU-EDA (Fig. 1) consists of four severity
categories (Emergent – Not Preventable/Avoidable, Emergent –
Preventable/Avoidable, Emergent – Primary Care Treatable, and Non-
Emergent) and four expanded categories (Mental Health, Alcohol,
Substance Abuse, and Injury) [16]. The primary ICD-10 diagnosis
codes were used to assign patients to either one of the four expanded
categories or assign them to probabilities of being in each of the four se-
verity categories (summing to a total of 100% across the 4 severity cat-
egories). For this study, visits were classified as one of the NYU-EDA
categories by assigning the category if the probability for a given cate-
gory was >50% according to the criteria set forth by Ballard et al. [18].
If an individual visit did not map to a specific category with >50% prob-
ability, they were assigned a default grouping of “Unclassified”. We also
added an additional group for COVID-19, as this did not exist at the time
when the NYU-EDA algorithm was created. These consisted of the fol-
lowing four ICD-10 codes: U07.1, Z11.52, Z20.822, and Z86.16. Conse-
quently, 10 total categories were included in the analysis (Emergent –
Not Preventable/Avoidable, Emergent – Preventable/Avoidable, Emer-
gent – Primary Care Treatable, Non-Emergent, Mental Health, Alcohol,
Substance Abuse, Injury, COVID-19, and Unclassified). In addition to
total volumes, we also captured the daily census data for the study pop-
ulation to compare each category of ED visit by hospital.

Descriptive statistics (count and proportion) for ED visit categories
and daily census by each category of ED visit were computed for the
time period before COVID-19 (1/1/2019–12/31/2019) and both the ini-
tial (1/1/2020–12/31/2020) and delayed (1/1/2021–12/31/2021)
COVID-19 time frames. Chi-square tests were conducted to investigate
https://wagner.nyu.edu/faculty/billings/nyued-background.
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overall differences in NYU-EDA categories (dependent variable) in the
pre and during COVID-19 time frames (independent variable). For
each hospital and the combined data for both hospitals, we performed
Fisher's exact tests with a Bonferroni correction [19]. Based upon 30
comparisons between observed and expected counts per combination
of NYU-EDA categories and COVID-19 time frames, the corrected
p-value was p< 0.00167 (0.05/30). To analyze the differences between
each time frame (2019, 2020, and 2021) and daily census by each NYU-
EDA category, ANOVA with post hoc Bonferroni tests were used.
The analysis was performed for the combined data for both hospitals.
We also reported data for each individual hospital. All statistical tests
utilized significance levels of 5% except for post hoc Bonferroni tests.
We also conducted a sensitivity analysis removing the COVID-19
category. All data analyses were conducted using Python, Microsoft
Excel, and SPSS (Version 26).

3. Results

Over the three-year study period, 228,010 outpatient ED discharges
were identified (RUMC=126,858; ROPH=101,152; Fig. 2). Of these, it
was possible to classify 158,972 (70%) using the modified NYU-EDA
criteria. Table 1 provides the distribution of ED visits by year for 2019,
2020, and 2021 for each category of ED visit. The monthly changes in
each EDvisit category from2019 to 2021 are displayed in Fig. 3 and Sup-
plemental Figs. 1 and 2.

As shown in Table 1, the “Non-Emergent” ED visits category de-
creased from 15,817 (19.6% of ED visits) to 12,752 (17.4%) between
2019 and 2020 and remained at a lower level in 2021 (13,155
[17.8%]). Similarly, the “Emergent– Primary Care Treatable” EDvisit cat-
egory also decreased from 15,052 (18.7%) to 12,303 (16.7%) between
2019 and 2020 and remained at a lower level in 2021 (12,115
[16.4%]). The “Emergent –Not Preventable/Avoidable” ED visit category
slightly increased between 2019 (6058 [7.5%]) and 2020 (6199 [8.4%])
and the proportion remained elevated in 2021 (6035 [8.2%]). The “In-
jury” ED visit category remained similar for 2019 (14,409 [17.9%]) and
2021 (12,802 [17.4%]) but dropped in 2020 (10,921 [14.9%]). The “Men-
tal Health” and “Substance Abuse” ED visit categories either remained
the same or increased during the COVID-19 period as compared to
2019. The “Unclassified” categories remained similar prior to and during
the COVID-19 time frame.

For RUMC, the “Non-Emergent” ED visit category dropped during
2020 (7051 [16.9%]) as compared to 2019 (9030 [19.4%]) but started to
return to pre-pandemic levels during 2021 (7012 [18.2%]). In addition,
Fig. 2. Flow D
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for RUMC, the percentage in the “Emergent –Not Preventable/Avoidable”
ED visit category increased in 2020 (4095 [9.8%]) and 2021(3771 [9.8%])
as compared to 2019 (4003 [8.6%]). For ROPH, the proportion of
“Substance Abuse” and “Mental Health” ED visit categories increased
during the COVID-19 pandemic as compared to the pre-pandemic time
frame. There was a significant association identified between the time
period (pre-COVID-19 versus during COVID-19) and the ED visit category
for the combined hospitals (p < 0.001), RUMC (p < 0.001), and ROPH
(p < 0.001). This finding remained significant in the sensitivity
analysis removing the COVID-19 category. Based on Fisher's exact test
with Bonferroni-correction, “Non-Emergent”, “Emergent – Primary Care
Treatable”, and “COVID -19” ED visits were significantly different than
expected ED visits for all COVID-19 time frames for the combined
hospitals (Table 1). Similarly, “Emergent - Not Preventable/Avoidable”,
“Emergent – Primary Care Treatable”, and “COVID -19” ED visits were
significantly different than expected ED visits for all COVID-19 time
frame for RUMC while for ROPH “Injury”, and “COVID-19” ED visits
were significantly different than expected ED visits for all COVID-19
time frames.

Comparedwith 2019, the daily ED census for the combined hospitals
significantly dropped during COVID-19 by 20.2 and 18.9 ED visits in
2020 and 2021, respectively (p < 0.001; Table 2). There was a statisti-
cally significant decline in all categories from 2019 to 2020 except for
“Substance Abuse” (statistically significant increase) and “Emergent –
Not Preventable/Avoidable” (no difference). Similarly, all categories
had a statistically significant decline from 2019 to 2021, except for
“Substance Abuse” (statistically significant increase), “Mental Health”
(no difference), and “Emergent – Not Preventable/Avoidable” (no dif-
ference). In contrast, only a few differences were statistically significant
from 2020 to 2021, which included increases in “Injuries”, “Alcohol”,
and “Mental Health” and a decrease in “COVID-19” related visits.
There were no significant differences in ED avoidable visits between
2020 and 2021.
4. Discussion

This was a novel study analyzing the impact of COVID-19 on avoid-
able ED discharged visits over a three-year time period. While prior
research has focused on the acute time period immediately after
COVID-19 first occurred [13,14], we were able to build on this by evalu-
ating the longer-term trends (nearly two years after the pandemic
started). We were also able to expand on the limited literature by
iagram.



Fig. 3.Monthly distribution of ED visit categories from 2019 to 2021 across both hospitals.
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adding data from a large healthcare system across two hospitals, as well
as the direct impact of COVID-19 diagnoses.

Similar to previous research [13,14], we found an overall decrease in
both total ED visits and avoidable ED visits in the immediate post-
pandemic period which was both clinically and statistically significant.
This decrease began in February and March 2020, three months after
the first case of COVID-19 and coinciding with when the World Health
Organization officially declared COVID-19 a pandemic on March 11,
2020 [20]. These trends continued into the post-pandemic period
through 2021. While both total ED visits and avoidable ED visits
increased slightly in comparison to their trough levels, they ultimately
settled at volumes significantly lower than their pre-pandemic
counterparts.

The initial decline may be attributed to multiple factors including
city-wide legislative efforts and community outreach. The city of Chi-
cago enacted its first, city-wide guidance in an attempt to minimize
the spread of COVID-19 on March 12, 2020 [21]. In addition to encour-
aging patrons to stay at home, this guidance resulted in the cancellation
ofmany large-scale events and public gatherings. In addition, themayor
enacted an executive order onMarch 19, 2020 for those with COVID-19
or similar symptoms to stay at home [21]. In themonth of March alone,
therewere 20 televised press conferences covering the risk of COVID-19
and its continued spread, aswell as reiterating and expanding on Rush's
efforts to limit the spread of the virus [22]. In addition to preventing
public gatherings that may have resulted in future ED visits, these ef-
forts may have persuaded patients to delay ED evaluation for what
they considered to be less significant medical conditions.

Regarding the continued, longer-term decreased volumes in both
total ED visits and avoidable ED visits, several potential explanations
exist. In the time since the COVID-19 pandemic began, boarding and
ED wait times have continued to increase [23]. This may have resulted
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in patients leaving without being seen by a clinician (particularly in
light of potential concern for exposure to COVID-19 in crowded waiting
rooms), or alternatively seeking evaluation at urgent care or outpatient
appointments. In addition, telehealth services were continuously being
deployed and expanded during the post-pandemic period which may
have contributed to both a decline in total ED visits as well as helping
identify patients that did not immediately require ED evaluation [24].
Moreover, the continued presence of COVID-19 alongwith newvariants
may also explain the lack of a rebound in total ED visits and it is possible
that this may change as the impact of COVID-19 declines over time.
While the present study does not allow us to identify the exact reasons
for the findings, this suggests a potential role for healthcare policymak-
ers to continue interventions (e.g., telemedicine, urgent care centers)
that had been launched during COVID-19, as well as to expand primary
care access in order to further reduce avoidable ED visits – particularly
during times of staffing shortages and increased ED boarding.

COVID-19 related ED visits became trackable starting in March 2020
after COVID-19 specific ICD-10 codes were created. The initial surge in
COVID-19 related ED visits from March through May 2020 correlates
closelywith the decrease in avoidable ED visits over this period. The ini-
tial COVID-19 surge was the first time the majority of the public had
faced a pandemic. It follows that the public was understandably cau-
tious when dealing with possible COVID-19 exposures and/or symp-
toms as epidemiologic data were limited. During this initial phase of
relative uncertainty, it is possible that many patients defaulted to ED
evaluation for any potential COVID-19 related ailment, regardless of se-
verity. Subsequent surges of COVID-19 related ED visits in December
2020 and December 2021were also associated with decreases in avoid-
able ED visits, albeit to a lesser magnitude. The surge in COVID-19 re-
lated visits in December 2020 aligns with national data on COVID-19
severity, as the highest number of COVID-19 related deaths were



Table 1
Descriptive and bivariate analysis for discharged ED visit categories from 2019 to 2021.

Urgency of ED Visit Categories Pre and During COVID- 19 Time Frame Chi-square test

2019 2020 2021 Total

HOSPITAL #1 (RUMC)
Emergent - Not Preventable/Avoidable 4003 (8.62%)⁎ 4095 (9.79%)⁎ 3771 (9.78%)⁎ 11,869 (9.36%) χ2 = 3789.605 df = 18 p < 0.001
Emergent - Preventable Avoidable 1335 (2.87%)⁎ 993 (2.37%) 884 (2.29%)⁎ 3212 (2.53%)
Emergent - Primary Care Treatable 8350 (17.97%)⁎ 6567 (15.7%)⁎ 5837 (15.14%)⁎ 20,754 (16.36%)
Non-Emergent 9030 (19.43%)⁎ 7051 (16.86%)⁎ 7012 (18.18%) 23,093 (18.2%)
Injury 7811 (16.81%)⁎ 5651 (13.51%)⁎ 6108 (15.84%) 19,570 (15.43%)
Alcohol 636 (1.37%) 402 (0.96%)⁎ 545 (1.41%)⁎ 1583 (1.25%)
Mental Health 734 (1.58%) 600 (1.43%) 680 (1.76%)⁎ 2014 (1.59%)
Substance Abuse 210 (0.45%)⁎ 265 (0.63%) 275 (0.71%)⁎ 750 (0.59%)
COVID-19 0 (0%)⁎ 3134 (7.49%)⁎ 1808 (4.69%)⁎ 4942 (3.9%)
Unclassified 14,355 (30.89%) 13,075 (31.26%) 11,641 (30.19%) 39,071 (30.8%)
Total 46,464 (100%) 41,833 (100%) 38,561 (100%) 126,858 (100%)

HOSPITAL #2 (ROPH)
Emergent - Not Preventable/Avoidable 2055 (6%)⁎ 2104 (6.64%) 2264 (6.42%) 6423 (6.35%) χ2 = 1604.257 df = 18 p < 0.001
Emergent - Preventable Avoidable 1246 (3.64%)⁎ 984 (3.11%) 969 (2.75%)⁎ 3199 (3.16%)
Emergent - Primary Care Treatable 6702 (19.58%)⁎ 5736 (18.11%) 6278 (17.81%)⁎ 18,716 (18.5%)
Non-Emergent 6787 (19.83%)⁎ 5701 (18%) 6143 (17.43%)⁎ 18,631 (18.42%)
Injury 6598 (19.28%)⁎ 5270 (16.64%)⁎ 6694 (18.99%)⁎ 18,562 (18.35%)
Alcohol 467 (1.36%) 383 (1.21%) 379 (1.08%) 1229 (1.22%)
Mental Health 351 (1.03%) 364 (1.15%) 453 (1.29%) 1168 (1.15%)
Substance Abuse 166 (0.48%)⁎ 242 (0.76%) 288 (0.82%)⁎ 696 (0.69%)
COVID-19 0 (0%)⁎ 1198 (3.78%)⁎ 1363 (3.87%)⁎ 2561 (2.53%)
Unclassified 9857 (28.8%)⁎ 9698 (30.61%)⁎ 10,412 (29.54%) 29,967 (29.63%)
Total 34,229 (100%) 31,680 (100%) 35,243 (100%) 101,152 (100%)
COMBINED HOSPITALS #1 and #2
Emergent - Not Preventable/Avoidable 6058 (7.51%)⁎ 6199 (8.43%)⁎ 6035 (8.18%) 18,292 (8.02%) χ2 = 5115.204 df = 18 p < 0.001
Emergent - Preventable Avoidable 2581 (3.2%)⁎ 1977 (2.69%) 1853 (2.51%)⁎ 6411 (2.81%)
Emergent - Primary Care Treatable 15,052 (18.65%)⁎ 12,303 (16.74%)⁎ 12,115 (16.42%)⁎ 39,470 (17.31%)
Non-Emergent 15,817 (19.6%)⁎ 12,752 (17.35%)⁎ 13,155 (17.82%)⁎ 41,724 (18.3%)
Injury 14,409 (17.86%)⁎ 10,921 (14.86%)⁎ 12,802 (17.35%)⁎ 38,132 (16.72%)
Alcohol 1103 (1.37%)⁎ 785 (1.07%)⁎ 924 (1.25%) 2812 (1.23%)
Mental Health 1085 (1.34%) 964 (1.31%) 1133 (1.54%)⁎ 3182 (1.4%)
Substance Abuse 376 (0.47%)⁎ 507 (0.69%) 563 (0.76%)⁎ 1446 (0.63%)
COVID-19 0 (0%)⁎ 4332 (5.89%)⁎ 3171 (4.3%)⁎ 7503 (3.29%)
Unclassified 24,212 (30.01%) 22,773 (30.98%)⁎ 22,053 (29.88%) 69,038 (30.28%)
Total 80,693 (100%) 73,513 (100%) 73,804 (100%) 228,010 (100%)

RUMC, Rush University Medical Center; ROPH, Rush Oak Park Hospital.
⁎ , represents significant p values for post-hoc analysis between observed and expected values using Fisher's Exact test with Bonferroni correction.
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reported over the three-month period spanning from November 2020
through January 2021 [25]. It is possible that patient caution and reluc-
tance to come to the ED for non-critical conditionsmay have reached an
apex during this period, potentially explaining the reduction in avoid-
able ED visits.

We also compared findings between two different hospitals in the
same healthcare system. RUMC is a large, tertiary care academic
medical center located in Chicago, IL, while ROPH is a smaller, com-
munity hospital located in Oak Park, IL. Both hospitals experienced
a decrease in avoidable ED visits from 2019 to 2021. As a percentage
of total ED visits in 2020, RUMC realized a more significant drop in
avoidable ED visits in addition to a significantly greater amount of
COVID-19 related visits. This may be attributable to RUMC being des-
ignated as the primary COVID-19 response facility in Chicago [26].
With this designation came many televised ads, articles, and in-
creased public awareness of RUMC's role in Chicago's COVID-19 re-
sponse. As many COVID-19 patients were transferred and routed to
RUMC, this may have resulted in patients without COVID-19 related
concerns avoiding the facility altogether. As a result, many patients
may have sought care at other locations, including smaller, affiliated
community hospitals such as ROPH.

Interestingly, the reduction in avoidable ED visitswas partially offset
by the increase in COVID-19 related visits. While there does not cur-
rently exist a stratification of avoidable versus unavoidable visits for
COVID-19 visits, increased access to home testing and outpatient oral
medications may reduce the need for ED-based care of milder COVID-
19 cases. Future research is needed to better understand which
115
COVID-19 presentations are potentially avoidable and to develop deci-
sion tools for guiding the need for ED-based care.

5. Limitations

There are several important limitations to consider in this study.
First, this was a retrospective study of a single healthcare systemwithin
one region. While we had a large number of patients and intentionally
included different hospital types (i.e., a large tertiary care and smaller
community hospital) in this study, it remains possible this may not re-
flect the experience of other healthcare systems or other regions. Addi-
tionally, the data do not allow us to determine whether patients visited
other healthcare systems within the region or if patients went un-
treated. Similar to prior work [14], we utilized data among discharged
patients, which may not reflect all patients presenting to the ED. More-
over, the NYU-EDA algorithmuses dichotomous indicators andmay not
fully reflect all visits. While we were able to successfully classify 70% of
all visits based on our data, some important information about patterns
of ED utilizationmay have been obscured in unclassified diagnoses. Fur-
ther, the addition of COVID-19 codes was not present in the original
NYU-EDA algorithm. While we attempted to account for this by adding
it as a new category, further research is needed to determine the role of
COVID-19 codes in avoidable ED visits. The NYU-EDA algorithm, while
one of the most commonly utilized tools for assessing avoidable visits,
does have some inherent limitations and, consequently, may not fully
reflect avoidable visits. Among these are limited external validity data
and the possibility that the criteria are less representative of current
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clinical patterns (e.g., aging populations with more severe illnesses)
based on the algorithm being developed 20 years prior [27]. Finally,
this study was limited to the first two years after COVID-19 began and
longer-term studies will still be needed to assess the implications on
avoidable ED visits further downstream.

6. Conclusion

Our study found a sustained decline in avoidable ED discharged
visits during the two years following the beginning of the COVID-19
pandemic. These data provide a nuanced understanding of ED utiliza-
tion during the COVID-19 pandemic. Moving forward, these analyses
can provide a foundation as we continue to evaluate the longer-term
impact of COVID-19 on ED utilization. In addition, these findings may
serve as a framework for comparisons across larger regions and/ormul-
tiple healthcare systems. Furthermore, this research may help prepare
EDs and healthcare systems in resource allocation, hospital staffing,
and financial planning during future COVID-19 resurgences and pan-
demics.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ajem.2023.01.044.
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